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gene, optionally containing a signal sequence lor secretion, under the transcriptional and translational 
regulation of the regulatory regions. The cassettes are introduced into the Kluweromyces host strain under 
conditions whereby the resulting transformants stably maintain the expression cassettes. Naturally occurnng 
DNA and synthetic genes may be employed for the production of peptides of interest. 



BRIEF DESCRIPTION OF THE FIGURES 



io Figure 1 is a diagram of the plasmid p6BTe4l8: 

Figure 2 is a diagram of the plasmid pGB90l; 

Figure 3 is a description of the synthesized oligonucleotides for the signal sequence adapted from 
the amyloglucosidase signal sequence; 

Figure 4 is a description of a synthetic signal sequence: 
J5 Figure 5 is an immunoblot showing the secretion of prochymosin by K. lactis: 

Figure 6 is the sequence of the entire BamHI insert from pDMiOOPC comprising the fusion peptide of 
the o-factor of S. cerevisiae and prochymosin and transcriptional regulatory regions: 
Figure 7 is a restriction map of plasmid pKS105: 

Figure 8 shows the strategy used to design oligonucleotide probes used to identify K. lactis o-factor 

io DNA: . , 

Figure 9 is the complete sequence of a DNA fragment encoding the K. lactis o-factor: 
Figure 10 is a description of plasmids employed for expression of the fusion of the o-factor signal 
sequence and the prochymosin structural gene: 

Figure 1 1 shows the sequences around the junctions in o-factor/prochymosin fusions: 

25 Figure 12 is the sequence of the BamHI/Sall insert of pAB309: 

Figure 13 represents the sequences of the primers for mutagenesis of K. lactis o-factor leader DNA; 
Figure 14 is a diagram of the plasmid PUCG418: 
Figure 15 is a diagram of the plasmid pGBtPAl; 

Figure 16 shows the secretion of human t-PA by K. lactis as analysed on a SDS-polyacry lam.de gel 
30 overlayered with a plasminogen/fibrin-agarose gel; 

Figure 17 is a diagram of the plasmid pGBtPA2: 
Figure 18 is a diagram of the plasmid pGBHSA3; 

Figure 19 shows the secretion of HSA by K. lactis as analysed on a 10% polyacrylamide gel. 
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DESCRIPTION OF THE SPECIFIC EMBODIMENTS 



In accordance with the subject invention, expression cassettes are provided which allow for the efficient 
40 and economic production of polypeptides by Kluweromyces yeast cells. The expression cassettes have 
■transcriptional and translational regulatory sequences functional in a Kluyveromyces host cell and an open 
reading frame coding for a peptide of interest under the transcriptional and translational control of the 
regulatory regions. The open reading frame also may include a leader sequence recognized by the 
Kluweromyces host which provides for secretion of the polypeptide into the growth medium. Tfie 
45 Kluyveromyces cells used may be either laboratory or industrial strains. 

The expression cassette will include in the 5-3 direction of transcription, a transcriptional and 
translational initiation regulatory region, an open reading frame encoding a peptide of interest, desirably 
having a signal sequence for secretion recognized by Kluweromyces. and a translational termination 
region. The expression cassette will further comprise a transcriptional termination regulatory regioa. The 
so initiation and termination regulatory regions are functional in Klu Y verom Y ces and provide for efficient 
expression of the peptide of interest without undesirable effects on the viability and proliferation of the 

Kluyveromyces host. , 
— The transcriptional and translational initiation regulatory region may be homologous or heterologous to 
Kluweromyces Of particular inierest are transcriptional initiation regions from genes which are present in 
ss Klu yveromyces or other yeast species, such as Saccharomvces. tor example, cerevisiae . Sch.zosac- 
charomyces Candida , etc.. or other fungi, for example, filamentous fungi such as Aspergillus, Neurospora . 
Penicillium etc The transcriptional initiation regulatory regions may be obtained for example from genes m 
the glycolytic pathway, such as alcohol dehydrogenase, glyceraldehyde-3-phosphate dehydrogenase. 
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,es,rict,on sites or substituted lor a sequence ,n the ..nKer ^ ^ ^ ^ 

For the most part, sorne^ o , of the ope > rej* 0 jn ^ literature . although in individual 

identi.ymg ^^^TJSXZ be encountered Various techniques invo.ve the use of probes. 
"I^^^S^^^f -curring amino acid sequence is known, where genomic or cDNA 
where at least a P°*°" « 1 ™ CO m D lementary sequences. Alternatively. diHerential transcnption can be 
libraries may be , searched ^^^^^ or when cells are from the same host but of different 
SEtST by^gT Se^r HNA's produced. Other techniques have a.so been e.emp, 

' ied The termination region may be derived from the 3-region of the gene from which the initiation region 

isd d ~ - A - 

found to «>e MMfaciory . a a y conve nien C e rather than because of any 

termination region is usually seiecteo more « H «r,v©rt from a v east aene. particularly 

particular properly. Preferably, the term.nat.on region will be derived from a yeast gene, p 

mmmmmm 

available for cloning, including such vectors as pBR322. P ACYC1B4. puv,/ 

The cloning vectors are characterized by having an efficient replication system functional in | c£ 
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metals, such as copper and mercury, and the like. originating from K. lactis. e.g. 

Vectors of interest providing .or stable replication include ^ sectors o g g _ ^ ^ 
, P KARS12 and P KARS2. which plasm.ds compnse ^ integration is. for example. pL4. 

^S^SSr interest include p^j-j «** ~Z&!^S2£ 

, 0 LAC4 gene, the Tn601 and Tn5 ^^V^ re f ^^980 287 86^87!). This p.asmid provides tor 
G418 in Kluweromyces (Jimenez and Davis. Nature S^' J ' , 0 G4 i 8 on regeneration 

autonomous plication in Kluyveromyces . and can ^^l^^co^^ o, KG, 
plates containing glucose, sorbitol, and 0.2 ug/mT G< 18_ e g TRpi 

of the desired structural genes. After transformation, colon es wM I norma . y ^app » ^ ^ 

within about 5 to 6 days. Where an antibiotic is .mptoyjd lo r sele e ^ 

20 ensure the absence of •P^^^^'SSi^ 'oTnd V contain the p.asmid construct 
of the subject invention, about 5,. ot resistant C0l ° n ^ selection was based on the 

providing for at least about 4 transforms per og f asm ^j,^^ an(j 0 . 6M KC I as an 
presence of the LAC4 gene, using plates conta.nmg lactose as the sole ca tbc spontaneous 
osmotic stabi.izer. all of the surviving ^ J-^^^Toiy. of incubation at moderate 

25 revertants. About 20 transformants were obta.ned after about 4 to oay 

temperature, e.g. 30 C. ^—^iiv suitable for the production of heterologous proteins. 

.or^Tea 

Any 0 , the many Kg^nv^ spe may mp o ^ ^ ^ 

35 industrial, strains may be used. By industrial speces depositories or other sources or 

which may be isolated from natura J sources ^ ma be ava be to P § ^ by being 

obtained by modification, e.g. mutation, of such stra.ns. ine ° . introduced 

resistant to genetic exchange, beir, I mad .j»«otrop •« 0- 0 9^ ^ 

into the host strain, and are usual 'Y ° r k fraoilis K. U>U^ 

« K.uyverom Y ce S species wh.ch may ^^^ ^^^ ^,.7^^ me GRAS (General.y 
Sadt SafX " ,roS-S^e uld „*o or to be ingested norma,, 
will not require special governmental review and lactis or Kluweromyces fragjlis 

SD69 .a C 4 (PTYTWAC.) and to J £ to Vuanstoman.s m.nti.ned. EP-A-0096430. 

culthnd in a medium conlainino " , *" > " c ' scale pro0ucti0 „ „ ,„, desired p.ol.in. il wuM 
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C. Construction of glasmid gGB900 containing the G418 resistance gene and groch^mosjn encoding DNA 

The 3.6 Kb Hind...-Xbal fragment from plasmid P GBTeG4l8 containing the G418 resistance gene (see 
Exampie IB) anTthe "Sall-Hindlll fragment containing the prochymos.n gene , from P GB123 (see EP 
S, were ligated inTucTs cleaved with Sal. and Xbal. This yielded plasm.d pGB900. 

D. Construction of plasmid pGB9Q1 (see Figure 2) 

Plasmid pGB901 was constructed by ligating the following four fragments: 

<7a 2 6 kb Xba.-Hae" f ^ ment containin 9 ,he ,aC,aSC Pr ° m ° ,er ,0 P ° 
^£lZS?££l — g from the above HaeU site to a Sal- site, which was ligated to 
position 26^ sEar ISl exper.ment as described in Example 16.C2 of EP-M)096430. However. ,n 
this experiment only a SaiTInker was used. This fragment has the »ollow,ng sequence. 



20 



(3, me s 1 U, Sall-Xbal l-agment containing cocnymosin and G416 l.om pGB900 (see Exampfc 1C). 
D X^™^'^ - CO SW ence ..o. me Ha, a, ^ 

»,m XoXlsin pseucoch,™** or cn,™,* DNA b, US ing me Saf-BoJII fragm.ms "0" P<* -3,. 
122 or 124, respectively (see Ep-A-0096430). 
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Secretion of prochymosin from Kluyveromyces lactis transformants 



To direct the synthesis of prochymosin in Kluyveromyces . plasm.d pGB901 was used to transform £ 
To d.rect the ^ synine > s p y re ; u|ts Tne tran s1ormation was carried out essent.ally as 

-» .^strains |Dn and CBS 2 60 w* s^es ^ ^ ^ ^ ^ 

^ ^ • . iftr 1 hr at 30 C in a shak ng waterbath. Plasmid pGB90i (io ugj was cui ai 

and the mixture was incubated for i nr at ou ^ m o ouo a :« ik ni TF.hu«er This 

50 the unioue Sacll site in the lactase promoter, ethanol precip.tated and resuspended in 15 ul TE - buHer J™ 
the unique Sac" site in tne >re v pre .incubated cells and the incubation was prolonged for 30 

and the ce s were incubated for l.o nrs in a andwi.y « vPDn anar with 

55 " !■ M enonriflri in 3 oo ul YEPD and spread on agar plates containing 15 ml of YEPD agar w.tn 

*~ i w 9u . *t <*n'r K lactis strain SD1 1 was transformed in a similar way. only tne mmai o .o 
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Protein synthesis starts at the boxed ATG coOon. 

Example 4 

5 



Expression of preprochymosin by Kluweromyces transformants 

'° The Sail site from the polylinker of pGB902 (see Example 3) was removed for convenience p6B902 
V!£ lioested with Sail followed by a short incubation with Bal3i (Boehringer). l.near fragments 
W3S P -S I from an TaM gel ligated and transformed into E. crt. A correct plasmid, pGB903. was 
IZZ ™::ZZ:*™IZ*A* this P-asmid ,so has the"^ and Hind... sites removed from the 

" P ° ,y r 0 k :; nS ,ruc, . plasmid contain.ng and expressing preprochymos.n. plasm, , pGB903 was ^ 
, he restriction endonucleases Sal. and Bo.il. The 11 kb DNA fragment ^^SJ^SSSf Sam- 
Ql ^,ro e i,,tinn Similarly olasmid pGB124 containing the preprochymosin gene (see EP-A 009b4ju. txam 
^^igS^^ 0.3 » SallBo.., fragment containing the N-terminal part of the preprochymos.n 

20 Th^ i ^band the 0 3 Kb DNA fragments were mixed, .igated with DNA ligase and transformed into L 
c^ Plasmid PGB9M was isolated which conta,ned the preprochymosin gene fused «o a smal. part of the 

lactase gene (Table 2). 

25 Table 2 

v^i^Hg ^ouen ro »+ *-h« junction between the lactase 
pm^nter ap H preprochymosin in PGB904 

30 

pGB904 



<- 



lactase preprochymosin 

— > 
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ATG 



TCTTGCCTCGTCGACGAATTCATG 



Sail EcoRI 



40 



*5 



in arbitrary units per ml of cells at OD^io of 200. 



50 



55 



11 



EP 0 301 670 A1 



Table 4 



Secretion of prochymosin by K. lactis cells transformed with 




pGB902 and pGB905 




Transformant 


pGB902 


pGB90 


5 




Supernatant 


Pellet 


Supernatant 


Pellet 


1. 


3.2 


<0.4 


60.6 


• <0.4 


2. 


1.3 


<0.4 


56.4 


<0.4 


3. 


7.1 


1.4 


56.7 


<0.4 


4. 


4.4 


0.66 


57.6 


<0.4 



75 



B. Chemical synthesis of a novej synthetic leader sequence into construction of a pjasmid containmg the novel 
synthetic leader sequence. 

20 A synthetic leader sequence was prepared which has a sequence different from any known leader 
sequence Using this leader sequence, a., prochymosin synthesized was secreted by K.uyveromvces as 

Sh ° This'synthetic leader sequence was deyised using frequently occurring amino acids from position -6 to 
+ 2 o the" signal sequence Ceavage site (Von Heyne. Eur. J. Biochem. (1983) l^l . Frequency 
25 occurring yeast codons were also employed and extra nucleotides were .ncorporated .n front o I the ATG 
sequence to make up for the deletion of 26 nucleotides in P GB902. The ol.gonucleot.des used and the 

'^^^Z^^%^ "ing - App.ied Biosystems DNA synthesizer 
The resulting oligonucleotides were run on a 40 cm long, i mm thick polyacrylam.de gel. contam.ng TBE 
30 1 1 50 1 I Tris. 50 mM borate. imM EDTA. P H 8.3) and 7 M urea until the Bromoph.no> Blue marker 
had trailed 2'3 of the gel .ength. The DNA was visua.ized. eluted from the ge. and prec.p.tated w.th 

''^Also from pGB901 a derivative was made with a deletion around the Sail site 'Suiting from the 
polymer o, p5ci9. This was done by replacing the 0.5 kb SnaBI-Bg... fragment from pGB903 by the 

* o lesp nding' fragment from pGBSOl. The resulting p.asmid was cut a, the unique §tf The 
oligonucleotides were hybridized at 65*0. 50 C and 37 C tor one hour each ,n 2xSSC. The DNA was 
Sd into the Sail site using T4 polynucleotide ligase. The plasmid was then transformed -nto E, 
HBiOl 0? he Monies obtained. 24 were cu.tured and p.asmid DNA iso.ated One of the p.asm.ds. 
PGB906. was shown to have the oligonucleotides in the correct orientation by restriction ««y™^""; 

40 I was found that K. lactis CBS 2360 transformed with pGB906 secreted more than 95% of the prochymos.n 
produced. 



45 



C.Analy^c^chymc^Erot^ 



K lactis CBS 2360 (pGB905) transformants were grown for 3 days at 30* C and samples were collected 
, [0 m-™,ant of nj. ^ \ 

" SSJ o° tZZ^oST* ¥Z ™. -ad. SCL USA ( l9 79) 76:4350-4354, Chymosin 
c,«TVs6«l«el by incubating the fTTter with a po.yclona. antiserum against chymosm <Chr. Hansen). 
, P S d b donk C ey anti-rabbit antibodies coup.ed to a peroxidase (Amersham, , and finaHj rw«| O. rng. • 
chloronaphthol and 0.015% hydrogen peroxide in a buffer so.ut.on (50 mM Tni-HO pH 7* 0 .9^. NaCI) 
containing 40% methano.. Prochymosin excreted by the AG signal sequence .s correct* cleaved after pH 2 

55 neatment as demonstrated by this assay (Figure 5). Similar results were obta.ned w.th K. lactjs CBS 2360 
(pGB906) transformants. 
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Table 5 



TO 



Prochymosin production in K. lactis and S. 
cerevisiae transformants 


Strain 


Chymosin Activity (relative 
units/ml culture) 


Cell Extract 


Culture 
Supernatant 


AB110 

ABH0::pKSl00 

KRN201-6 

KRN20l-6::pKSl00 


<0.25 
15.5 
<0,25 
12.0 


<1.0 
2.3 
<1.0 
333.0 



J5 



^ . * ,« c wm K lartis strain 2UV21 to G418 resistance, targeting integration 
secrete~ochymosin into the culture medium as shown in Table 6 below. 



20 



Table 6 



25 



30 



Prochvmosin secretion from Q -factorprochymosin fus»ons 


Host Strain 


Transtorming 
Plasmid 


Secreted Chymosin Activity 
(relative units/ml culture) 


2UV21 
KRN201-6 
KRN201-6 
2UV21 


pKSlOO 
pAB300 


<2 
<2 
385 
294 
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p_ r 22i:::: Minn 1AC4 promoter-o-lactor leader/prochvmosin fusions 



in order «o produce this fusion, two intermediate p.asmids were constructed. Plasmid P™^"" 

JZJZ. ,n pksTmIS •>• This " M oone becai,5e ,he * '" mMI -" cm 

M is.,a,e<> and «,a,ed ,0 (MOW. 

50 pressed in units per ml of cells at OD 6 , o of 200. see Table 7 below. 
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10 



vectors. DNA sequence analysis was then performed. 

C. Isolation of Kluyveromyces o-factor 

The first 10 amino acids of the K. lactis o-.actor showed a definite homo.ogy to that from & ce^visjae. 
with 6 identical residues. This sequence is shown below: 

hybridizing segment was ^««d on • J £Q™ of abou, J ^ ^ ^ 

, iragment is shown ,n F.gure 9. The K, !^ p, ^"" w C ™* reoe a ts are longer than those of the S. 
carbohydrate father than the G^AIa-P* . 

^iS^^eirT^S" the ON P A seances showed a strong degree of 

homology throughout the coding region. 

o 

D. Construction of Plasmids 
A series of plasmids (shown in Figure 10) were constructed in order to provide a fusion of the JC lactis 

pAB307 ' H-nn thft o-ipader and bovine prochymosin was then performed. 

PAB309: Fusion of sequences encodm tne ° >e der and bo p J ^ ^ ^ ^ 

First P AB307 was d.gested with Ncol and the eonesive b o EcoRV-Sall 
nudease. The resu.ting product was then d-gested w h ^ To «h,s ^ was ^ _ 
<s fragment containing sequences ^^^^^^^^ had been added to 
region. This fragment was derived from plasrrod ^JSini ^s. leTevisiae GAPDH transcriptional 

PA6312: » o.der ,0 obnin »f s,0 '™"°" °! ^^33 j Tht HMII. l&im contains ft. 3' ,e 9 ion 
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10 



?5 



Seoetion of tgA by. i^e^ces lactis gig an amv.oqlucos.dase sjonal seoue^e 

A. Cloning of tissue-type plasminogen activator cDNA 
A cDNA -0. « T ^~,^~~ - -C"- 



was used. 

20 B. Introduction p_1 the G418 resistance marker j£ E^CH 



25 



30 



described b» Benneu.n an HI . X B«L ^n 9 ^ s „ own ; „ Figuie 

1987 under CBS 872.87. 

C. Construction of pGBtPAl 

,„ a ,ew Coning steps pGBtPAl was constructed (see a,so Figure IS and Tab, 9) contain^ the 

following elements: 

(DPUCG418 (see above) cut with Xbal and Hindlll. 

2 the Xba.-Sal. fragment from pGB90i. containing the ac ase promcjj. awamorj . 

(3) sy n^ic-DNA coding tor the ^ ^ce ^ 

TM^E^^"^^ part of * e 5 ' noncodin9 re9ion oi 

'^uwheTo kb BQlll fragment from the t-PA cDNA (see above); 

5! synthetic DTS composing pari o. the 3' noncoding region of the .actase gene. 
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Table 10 



70 



15 



20 



25 



Clotlysis assay of the cultures 


from CBS 2360 and from CBS 


2360 transformed with 


pGBtPAl 


transformant 


t-PA activity in 




supernatant 


1 


40 ug/i 


2 


6 ug/l 


3 


<3 ug/l 


4 


<3 ug/l 


5 


25 ug/l 


6 


3 ug/l 


7 


3 ug/l 


8 


<3 ug/l 


9 


3 ug/l 


10 


<3 ug/l 


CBS 2360 1°) 


<3 ug/l 


CBS 2360 2°) 


<3 ug. l 


CBS 2360 3°) 


<3 ug/l 


CBS 2360 4°) 


<3 ug/l 


CBS 2360 5°) 


<3 ug/l 
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^,ei aomoonenol BW) The samples «•» laye.ed on we gels .ithout p.* Polling- The -esulls 
?S„ F^.TSeS,»e « seC.llon 0, h um ,n ,-PA 0, la*. F u nhe,mo,e. » is clea, ,h„ ™.« 

,-PA ,ESP5 Purchased l.oin BlopooH and 0, a phrenic ac.v,., assay (a conical tts, Horn Kap, 

Vitrum). 



Example 9 

40 - 



as 



^ptjnn of tgA by Kluweromyces lactis using the sic^al seoence from human serum albumjn 



50 



A. Construction of pGBtPA2 



in a tow Coning steps pGBtPA2 was constructed (see Figure 17 and Table 11). containing the following 
elements : 

ss d) DUCG418. cut with Xbal and Hindlll: 

2 the Xbal-Sall fragm^nTlrom P GB901 . containing the lactase promoter; 

3 synSiJicDNA coding for the prepro-region of human serum album.n; 

4 the 2 0 kb Bglll fragment from the t-PA cDNA (see Example 8): 
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,3) synthetic ONA (Sal.-Hind agment). comprising pari C the 3 noncoding region o. the lactase 

gene. The sequence ol this fragment .s given m Table 13. 




EcoRV 

Xho l 



,0 Sail NotI BglH *ns j 

Hindlll 
v 



75 
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pGBHSAi was cut with Sail and Ecoi 



C. Construction of pGBHSA2 



Sail and EcoRV and synthetic DNA was inserted: 



\T V 

V 



The MWMd ATG-codon M MM. «*» ' ""^ ,P6BHSM ' ~ 

below). 

35 The resulting plasmid was named pGBHSA2. 

D. Construction of pGBHSA3 



40 



45 



50 



■.u u-«hiii *nd the stickv end was filled in, using Klenow DNA 
The HSA cDNA-clone was cut with HmdH and the s jicky e a nt 

polymerase I. Subsequently the DNA was ^.^^^ wlTdigested with XhoK the 

containing almost the complete HSA coding reg.on ^ performeT l n tne 

pGBHSA3. is shown in Figure 18. 

ETransjon^ 

, . « = « 3ifin with PGBHSA3 was performed as described in Example 2. 
Transformation ol K ^^^^^^l YEPD medium for about 64 hrs at 30 C. The 
Transformants and the control strain CBS ^J"" 9 ?™"™^ Saf7iples 0 , 3 0 ul were taken from the 
cells were separated from the culture * ^'XcrylamSe gel according to Laemm.i (Nature 

supernatants and analysed by electropho, « •jO^W^ int 9 0 tne culture medium 

» -"it Si that the secretion o, other proteins 
is reduTeTin the HSA producing cells. 
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tu w •.. HcmnnMrate that one can obtain efficient, convenient expression of exogenous genes 

The above results demonsMte .ha. ° n * ca ms t0 be particu i a r.y useful for 

in Kluyveromyces stra.ns. ^'3^ o( p(0teins . as iIlu stra.ed by the results 
proving h.ghly a., w for the introduction o, an exogenous 

Ton system is proved for commercial production of a wide variety of exogenous prote.ns .n an ac.,ve or 

activatable form. . . h Arnerican Type Culture Collection on June 30. 

The following organisms have been deposited with the American iyuo ^ nA mo7 ATCC 

198 7 2UV21 .ATCC Accession No. 20855; KRN201-6. ATCC Accession No. 20854. HB101 pAB307. ATCC 
Access.cn No. 67454: HB101 pAB3i2 ATCC Acc^Na 67455. ^ 

Althouah the foregoing invention has been described m some oeid.i uy y ^i >at - rtr , e 
tor pTposes of clarity outstanding, it will be obvious that certain changes and mod.f.cat.ons may be 
practiced within the scope of the appended claims. 



75 



Claims 

, A method for producing a polypeptide of interest in a K.uyveromyces host cel.. said method 

interest- and a transcriptional termination regulatory region functoonal .n sa.d host cell. 

interest, * c , ajm , or 2 , wherein a signa , sequence heterologous to sa.d host cell or o 

sa.d potypep de o interest or to said host and to said po.ypeptide of interest is jo.ned ,n read.ng frame to 
30 he S^ermiL of said DNA sequence, whereby said polypeptide of interest .s secreted by ^sa.d host ^cel. . 

4 A method according any one of Claims 1 to 3. wherein said po.ypept.de of .nt» * « nzyme. 

5 A method according to Claim 4. wherein sa.d enzyme is chymos.n. or a precursor thereof 

6 A method according to Cairn 4. wherein sa.d enzyme is tissue plasminogen act.va.or (t-PA). or 

35 "TA^iS'Sordinfl .o any one of the Cairns 1 .o 3. where, sa.d po.ypeptide o, interest is human 

Ser Tfm:;h n od S according to any one of Cairns , to 7. where.n said host ce.l is an industrial strain o, 

K '7:S accor ding to any one of Cairns to 8. wherein said host ce.. is K, ta*. or Jt f^. 
«, to A Tmethod according to Cairn 2. wherein said DNA construct further compr.ses at least one of a 
* se.ecL ma^a rep-icatL system for autonomous rep.ication of said DNA sequence, or a transforma- 

10. wherein said rep.ication system is an autonomous, replicating 

45 ^"rV^ethod according to Claim n. wherein said autonomous, replicating sequence is a 
Kluweromyces autonomously replicating sequence (KARS). 

13 Ame lrT o d according to Claim 10. wherein said selection marker ,s res.stance to G418. 
4 use of Iweromyces as a host for the transformation and express.on of tae.gr. genes and the 
secretion of the polypeptide encoded by said gene, or secretion of part of sa.d poiypept.de. 
50 t A transformed Kluweromyces host ce.. comprising an expression cassette wh.ch compr, es. n the 
director, of transcripti on, a transcr.p.i ona. initiation regu.a.ory region funct.onal .n sa.d host cell a signal 
s^q nee functiona. in said host cell joined in reading frame with a DNA sequence encod.ng a polypept.de 
of interest and a transcriptional termination regulatory region functional .n sa.d host ce I. 

£ a ce" according to Cairn 15. wherein said signal sequence is hetero.ogous to sa.d host ce.l or to 
« <aid oo.v peptide of interest or to said host cell and to said polypeptide of .merest. 

,7 - A cel. according to Claim 16. wherein said signal sequence is the -factor s.gna. sequence form 
Saccharomyces cerevisiae . 
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